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(54) Adaptive bit rate vocoder for IP telecommunications 



(57) An adaptive multi-rate vocoder is used for the 
improvement of a telecommunications between two us- 
er equipment while at least one of them is an internet 
protocol based user equipment. The transmission qual- 
ity will not only be analyzed when a telecommunications 
is set up but also during its running. According to that 



analyze and to the transmission quality required, an en- 
coding level will be chosen. The analyze will be based 
mostly on the measure of the different latency to which 
will be subject the digital signals of that telecommunica- 
tions when being transmitted in packets through at least 
one IP based network. 
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[0008] This object is attained by a method of adapting 
the encoding level of a telecommunications according 
to the claim 1 . Furthemiore, It is attained by an user 
equipment and a second user equipment for pert omning 
telecommunications according respectively to the 
claims 6 and 7. And, it is also attained by a base trans- 
ceiver station of a mobile radio station according to the 
claims 8 and 9. 

[0009] It is taken advantage of the already existing 
adaptive multi-rate AMR vocoder as developed for dig- 
ital cellular telecommunications system in late version 
of GSM and coming UMTS and as recommended by the. 
3GPP (third generation partnership project; www.3gpp. 
org). In the European patent 0755615 is described a 
method of adapting the air interface in a cellular mobile 
radio system and corresponding base transceiver sta- 
tion using an AMR vocoder. It shall pemnit to minimize 
the occupancy of transmission channels by reducing the 
quantity of resource allocated to a call on average and 
by limiting interference induced by a call in neighboring 
cells. The selection of the encoding level in the used 
vocoder either on the base transceiver station or on the 
mobile radio station (wireless phone) of that cellular mo- 
bile radio system will be performed after analyzing the 
transmission quality between both. This is expressed for 
such typical radio transmission by a measure of the sig- 
nal to interference ratio which may change quite abrupt- 
ly during a running telecommunications e.g. when the 
mobile radio station moves from one cell to the other. 
Some information representative of that ratio is then 
compared with at least one predetemnined threshold 
while a same number of threshold is defined as the 
number of different encoding level was provided. Differ- 
ently then in the GSM standard where a transmission 
mode (encoding level) is chosen at the time the call is 
set up and retained throughout the call, in the patent the 
encoding level may then be modified or not according 
to the result of that comparison together with other con- 
ditions like the required level of quality for this telecom- 
munications in progress. 

[0010] In the present invention, such kind of vocoder 
or other using e.g. AMR wideband speech codec as de- 
scribed in some documentation from the 3GPP e.g. In 
TS 26.1 71 will be adapted for the optimization of the en- 
coding of the digital signals of a telecommunications 
through an IP network. In this context, the vocoder will 
be provided with several encoding levels e.g. for AMR 
wideband from 1.75kbps to 23.85kbps while the used 
encoding level could be changed according to the meas- 
ured quality of the transmission of the encoded telecom- 
munications. The quality of transmission is here clearly 
related to the impainnents occurring on such networks. 
These are usually the different latency i.e. delays to 
which are subjected the digital signals when being trans- 
mitted in packets through the networks. 
[0011] In such a way, it is possible to optimize the use 
of the bandwidth for a telecommunications not only at 
the beginning but also during its running after a modifi- 



cation of transmission quality could be measured. For 
example, when an overload capacity suddenly occurs 
on a network through which the packets are transmitted, 
these packets will be subjected to a stronger delay. In 

5 that case, it is worth to decrease the occupied bandwidth 
by decreasing the used encoding bit rate. The quality of 
the telecommunications may decrease but will in that 
way still be guaranteed. If, in a later stage, some capac- 
ity load is freed then an higher bit rate may be chosen 

10 as encoding level. The present invention allows to opti- 
mize the bandwidth needed for a telecommunications 
through an IP network according to the available capac- 
ity and the desired quality of a telecommunications. 
[0012] In an embodiment of the present invention, an 

15 user equipment like an IP phone Including optionally IP 
video comprises an encoder. Latter will be used for a 
telecommunications via exchange of digital signals be- 
tween said user equipment and a second user equip- 
ment. At least two different encoding levels, e.g. for 

20 AM R wideband 1 0 different ones will be provided to that 
encoder. And the chosen encoding level will be taken 
according to the transmission quality towards said sec- 
ond user equipment. 

[0013] In another embodiment of the present inven- 
ts tion, a second user equipment for performing telecom- 
munications via exchange of digital signals with a first 
user equipment like an IP phone comprises ah analyzer 
of transmission quality of the received digital signals. 
Latter analyzer is used to measure the possible delay 
30 like jitter to which said digjital signals may be subjected 
to when being transmitted in packets at least partly 
through an IP network. The second user equipment will 
then transmit the result to the first user equipment al- 
lowing it to adapt respectively the encoding level of the 
35 transmitted telecommunications. 

[0014] Alternatively, it is the base transceiver station 
of a mobile radio station being a second user equipment 
which comprises an analyzer of transmission quality of 
the digital signals received from a first user equipment. 
40 Latter analyzer is used to measure the possible delay 
like jitter to which said digital signals may be subjected 
to when being transmitted in packets at least partly 
through an IP network. It Is then the base transceiver 
station which will transmit the result of said measure to 
45 the first user equipment allowing latter to adapt respec- 
tively the encoding level of the transmitted telecommu- 
nications. 

[001 5] In a further embodiment, the base transceiver 
station comprises an encoder for a telecommunteations 

50 between a second user equipment being a mobile radio 
station connected to the base transceiver station and a 
first user equipment like an IP phone. The encoder is 
provided with at least two different encoding levels, each 
level corresponding to a given bit rate. The chotee of the 

55 encoding level is taken according to the transmission 
quality towards the first user equipment. For that, the 
possible delay is measured like jitter to which said digital 
signal may be subjected to when being transmitted in 
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another IP phone. Latter IP phone may be directly con- 
nected to the LAN 3. In that case, the encoding level will 
be adapted in dependency of a change of e.g. latency 
conning from that LAN 3. But the second user equipment 
could also be an IP phone connected directly to some 
other LAN external to the firm network 1 while latter LAN 
Is connected to the IP network 5. Then, the delay meas- 
ured to adapt the encoding level will be a sum of all the 
latencies introduced by both LAN i.e. the one 3 from the 
firm network 1 and the other one together with the la- 
tency coming from the IP network 5. 
[0025] In the context of the present invention, the en- 
coding level chosen for a transmission direction is usu- 
ally independent of the one chosen in the reverse direc- 
tion. Indeed, the packets corresponding to digital signals 
of a telecommunications from a first user equipment to 
a second user equipment will not necessarily follow the 
same path and being subjected to same latency as the 
ones con'espondingtothe digital signals of that telecom- 
munications in the reverse direction. Furthemnore, a 
change of encoding level due to some improvement or 
impairment encountered over the transmission shall not 
be taken in parallel for both transmission directions. It 
is not absolutely the case that such improvement or im- 
paimrient of the transmission will apply at the same time 
In a same level for both transmission directions. 
[0026] The possibility to benefit of the advantage from 
the use of an encoder like the AMR-wideband for a tel- 
ecommunications via an IP network while an encoding 
level can be changed during the running of a telecom- 
munications (on the fly) will improve substantially the 
use of bandwidth. This will enable to optimize the use 
of the total available bandwidth lowering the cost of a 
connection through a public domain 2 like shown on the 
figure. 



Claims 

1. A method of adapting the encoding level of a tele- 
communications between at least two user equip- 
ment via exchange of digital signals, said method 
comprising the steps of: 

providing at least one user equipment with at 
least two encoding levels for said digital sig- 
nals, each level corresponding to a given bit 
rate; 

at the time of a call between the two user equip- 
ment, performing an analyze of transmission 
quality for at least one transmission direction; 
selecting one of said encoding levels for said 
transmission direction 

in accordance with Its transmission quality; and 

characterized by, that said user equipment provid- 
ed with two encoding levels being an internet pro- 
tocol based equipment and said analyze of trans- 
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mission quality being based among other on possi- 
ble delays to which said digital signals may being 
subjected to. 

2. A method according to claim 1 , characterized by, 

that a higher bit rate encoding level being selected 
when transmission quality being improved, or a low- 
er bit rate encoding level being selected when trans- 
mission quality being impaired. 

3. A method according to claim 1 , characterized by, 
that said analyze of transmission quality being per- 
formed regularly during a telecommunications, se- 
lecting accordingly one of said encoding level at 
least following some predefined rules. 

4. A method according to claim 3, characterized by, 
that said rules being defined such to enable to avoid 
an incessant change of encoding level. 

5. A method according to claim 1 , characterized by, 
that said delay includes among other typical jitter to 
which said digital signals may being subjected 
when being transmitted in packets through a net- 
work using internet protocol. 

6. An user equipment for performing telecommunica- 
tions via exchange of digital signals with a second 
user equipment, said first user equipment compris- 
ing an encoder for said digital signals equipped with 
at least two different encoding levels, each level 
corresponding to a given bit rate characterized in, 
that said first user equipment being an internet pro- 
tocol based equipment and the chosen encoding 
level being taken according to the transmission 
quality towards said second user equipment based 
among other on possible delays to which said digital 
signals may being subjected to. 

7. A second user equipment for perfomrilng telecom- 
munications via exchange of digital signals with a 
first user equipment characterized in, that said 
second user equipment comprises an analyzer of 
transmission quality of the received digital signals 
while said analyzer being able to measure some 
possible delay to which said digital signals may be 
subjected to when being transmitted in packets 
through a network using internet protocol and said 
second user equipment being able to transmit the 
result of said measure to said first user equipment. 

Base transceiver station of a mobile radio station 
being a second user equipment for performing tel- 
ecommunications via exchange of digital signals 
with a first user equipment characterized in, that 
said base station comprises an analyzer of trans- 
mission quality of the digital signals received from 
said first user equipment while said analyzer being 
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